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Extensive survey of cold fusion research has 
been made for five years since the first 
announcement made by M. Fleischmann, S. Pons 
and S. Jones in March 1989. Reviewed and 
analyzed were not only published papers, but also 
raw data on which specific claims were made. 
Over this period there have been, from time to 
time, a number of reports of the observation of 
excess heat. Of these, the systematic efforts by the 
group at SRI International have produced the most 
reliable data, that support the claims of excess heat 
made by Pons and Fleischmann. One of the most 
important findings made by SRI is surely the 
determination of an average threshold value of the 
deuteron loading ratio into a palladium electrode 
for the generation of excess heat. There it is 
claimed that the excess heat is 100% reproducible, 
if the condition of the atomic loading ratio of 
deuteron to palladium; D/Pd = 1, is satisfied. 
Concerning fusion reactions, there still remains 
the controversial questions of fusion, which has 
given its name to the phenomena associated with 
cold fusion. In any event, so long as the 
reproducibility remains so poor, it is impossible to 
resolve such questions and the original controversy 
has not faded away. From the very beginning of 
cold fusion, it has been generally conceded among 
scientists that the claimed excess heat could not 
merely be a result of the ordinary DD fusion, even 
if it were to exist. Neutron emissions were 
extremely weak and sporadic, which made almost 
nothing of correlation measurements between 
excess heat and fusion reactions. It can now be 
concluded that no correlation has been observed 
between the excess heat and the neutron emission. 
Another peculiar feature of the nuclear reactions, 
associated with cold fusion, lies with the 
observation that the generation of tritium, which is 
reportedly more than ten million times larger than 
that of the concurrent neutrons, and it is not clear 
how this relates to the excess heat. Moreover there 
are claims that the excess heat production can be 
correlated to the production of helium-4 as nuclear 
ashes. These findings have promoted exotic 
theoretical models to explain cold fusion 
mechanisms. 
Nonetheless it is certainly the cases that the 
amount of excess heat, were it as much as several 
mega joules per cubic centimeter of palladium, can 
in no way be accounted for by any chemical 
reactions, such as oxidization or recombination ,nor 
phase transition in palladium, and so forth; so that 
certain nuclear reactions are still considered 
necessary to explain the phenomena associated 
with cold fusion. This bas prompted some people 
to deliberately study the possibility of helium 
generation concurrent with the production of 
excess heat as a key to understanding the cold 
fusion mechanism. 
Cold fusion studies have been left with a science 
in the stage of phenomenological confirmation, but 
at least, from the view point of the excess heat 
generation, irrespective of whether they are 
literally"cold fusion" or not, they must be 
promoted into the area of material science, or solid 
state physics, making standard use of material 
analyzers. It is after all in the regime of material 
science that the relationship between excess-heat 
production and a threshold loading-ratio of 
deuterons in palladium, lies. There are some 
promising indications of cold fusion phenomena in 
materials with a perovskite structure. Similarly 
there appear to be important phenomena related to 
cold fusion revealed during light water electrolysis. 
If we take these, together with existence of high 
temperature superconductivity, perhaps there are 
new and unexpected clues to the mechanism of 
cold fusion which in fact reach beyond the original 
Fleischmann-Pons effect into new areas of science. 
261 
